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FALL-RELATED FACTORS TO TARGET IN COMMUNITY-BASED INTERVENTIONS 
FOR PREVENTION OF F ALLS 
SATOSHI SEINO， NOI¥IKO Y ABUSHITA， ~11-Jl KIlV1， T0lV10AKI ~1ATSUO ， SONGEE JUNG， 
T AKAKO FUKASAKU， JUNKO OKUNO， T0lV10HIRO OKURA and KIYO]I TANAKA 
Abstract 
Fe三aで11ト-1γ箱で叶eけlate任付dfa一lCtO内 (F士、'RF'土s) are claωl凶ssif口iedilη1tO 1川 A寸insicfacto 内 al凶 e凸主X刈刈山;パペtrIr口nsicfa沢似ctゴo円 i 川ervぽ川e印n礼山tlon
!コ印只川
fals. The p山-poseof this study was to identify easilY-l1easurable intrinsic MFs for fal1s and recur-
renl fals. Cross-seclional analysis was carriecl out on the data from 483 cOl1l1unity-dwelling older 
acl u ls， agecl 65-92 yeaγs (73.7 :1: 5.9 yr， 138 men， 345 women).日lemeasurecl history of falls in the 
past year ancl 7 clOlllains of FRFs. Of these， 20 itells were selected as MFs. Analyses of FRFs ancl ivlトF、S
W川G印 Cωoncl 山 tどcl by cωO ηl]ηp苅川a剖rI川-1口ng(s叩判e叶palγ-a引t以ecl任吋仁 bコy sex) th加如加10se川wlfイ巾hoclid ∞ t 町 3刀川O印iγパ凋
pOlγ-ted a剖iη1)'nUlllber of fals， and those who reportecl no fals 01' one fal with those who reported recur-
rent fals. Using the significant items as inclependent variables， lllultiple logistic regression analysis 
wilh forwarcl selection llethocl was perforl1ecl. The prevalence of fals and recurrent fals was: in llen， 
24.6% ancl 14.5%; in women司 26.7% ancl J2. 5%. There weγe no significant differences in prevalence of 
falls or recurrent falls between genders. The following items ¥ヘ'ereselected as the MFs most strongly 
associatecl with fals: climbing 10 steps with difficulty ancl tandel1 walk; and associated with recurrent 
fals: clil1bing 10 steps with difficulty， sit ancl reach， ancl tandel1 walk. These results are useful in de-
terlllining the focus of fal prevention programs to be used in future coml1lunity-based interventions 
(J pn. J. Phys. 1士itnessSports Med. 2010， 59 : 415 ~426) 
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本研究は， 65-92，設の高齢者483名 (73.7土 5.9























































Living alone， yes 
Psychological factors 
Fear of falling， yes 
Self-rated health， poor 
Self伽ratedmobility limitations 
Climbing 10 steps， di丘iculty
Walking one-quarter mile， difficulty 
Rising合omchair， difficulty 
Medical history in 1 year 




Heart disease， yes 
Osteoporosis， yes 
Low back pain， yes 
Knee pain， yes 
Performance tests 
Grip strength， kg 
One-leg balance with eyes open， s 
Tandem stance， s 
Sit and reach， cm 
Functional reach， cm 
与repetitionsit-to句stand，s 
Altemate step， s 
Up & go， s 
5-m habitual walk， s 
Tandem walk， s 
Tandem walk， number of e汀or
Functional status 
Barthel index， score 
SF-36PF， score 
TMIG index of competence， score 
13MI = bocly mass inclex， PFニphysicalfunction 











Fear of falling， yes 
Self-rated health， poor 
Self二ratedmobility 1imitations 
Climbing 10 steps， difficulty 
Walking one-quarter mile， difficulty 
Rising from chair， difficulty 
Performance tests 
Grip strength， kg 
One-Ieg balance with eyes open， S
Tandem stance， s 
Sit and reach， cm 
Functional reach， cm 
5-repetition sit慣to也stand，s 
Alternate step， s 
Up & go， s 
5-m habitual walk， s 
Tandem walk， s 
Tandem walk， number of error 
Functional sta知S
Barthel index， score 
SF-36PF， score 
Z塑堕担坐日生虫陸型竺三笠竺
13Ml = bocly mass inclex， PF二 physicalfunction 

















に， 36-item short-form health survey (SF-36) 日



























































別に1) 非転倒群 (nofall : NF群)と転倒 m~ (an y 
falls : 1三五F群)， 2) 1 [fi]以下の転倒群 (nofal or 1 
















































































(OR: 0.97， 95%C1: 0.94-0.99) タンデムウオーク
(OR: 1.郎、 95%C1:1. 01-1.10) 膝痛 (OR:1. 75， 
95%CI: 1.08-2.83) 糖尿病 (OR:2.15， 95%C1: 1.07-
4.34)の5項呂が複数回転倒に強く影響を及ぼす要
因として，階段昇りの困難性 (OR:7.23， 95%C1 
3.29-15.87)，タンデムウオーク (OR:1.10， 95%C1 
1 . 04-1 . 15)，糖尿病 (OR:3.14， 95%CI: 1.37-7.19)， 
SF-36PF (OR: 1. 02， 95%C1: 1. 00-1. 04)の4項目が
JI真に採択された.
Table 3 Prevalences of any falls (1孟fal)ancl reCUrlモntfalls (2;玉falls)in fal history (1 二 483)
Age Any fals Recurrent fals n 
n (%) n (%) 
Men Women Men Women Men Women 
65時69 34 101 6 (17.6) 23 (2.8) 2 (5.9) 7 (6.9) 
70-74 39 105 12 (30.8) 27 (25.7) 1 (28.2) 12(11.4)本
75-79 40 86 12 (30.0) 31 (36.0) 5 (12.5) 16(18.6) 
80;五 25 53 4 (16.0) 1 (20.8) 2 (8.0) 8(15.1) 
Tota! 138 345 34 (24.6) 92 (26.7) 20 (14.5) 43 (12.5) 
*pく0.05vs 1¥llen 
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Table 4. Pl 
Potential fall-related factors 
Men 
Prevalence (%) or mean土 SD
No fa1 (NF) Any fals (1豆F)
(n =104) (n =34) 
Women 
Prevalence (%) or mean土SD
No白1(NF) Any fals (1 ;五F)







Living alone， yes 
Psychological factors 
Fear of falling， yes 
SeJf-rated heaJth， poor 
Self-rated mobility limitations 
CJimbing 10 steps， difficult 
Walking one勺uaれermile， difficult 
Rising from chair， difficuJt 
Medical history in 1 year 
Medication use (4二五 drugs)， yes 
Stroke， yes 




Low back pain， yes 
Knee pain， yes 
Performance tests 
+ Grip strength， kg 
+ One-Ieg baJance with eyes open， s 
+ Tandem stance， s 
十 Sitand reach， cm 
+ Functional reach， cm 
-5・repetitionsit-to-stand， s 
-Alternate step， s 
-Up & go， s 
-5-m habirual walk， s 
-Tandem walk， s 
















































29.6土 7.1 * 
14.1 土 18.7* 
21.1土 9.9 * 
27.8土 13.0* 
24.7土 7.3 * 
8.9土 4.0 本
6.1 土 2.6 * 
10.4土 6.0 ネ























































8.7土 3.4 * 
5.4土1.5





十 Barthelindex 99.7土1.7 98.1土 4.1 本 99.5土 2.2 99.2土 2.6
+ SF-36PF 84.8土 16.0 73.8土 21.8* 76.8土 21.2 69.2土 21.2* 
+ TMIG index of competence 1.4こと 2.4 10.3土 3.1 辛 口.7ま1.8 11.3土 2.3
Multiple griatric syndromes 




35.3 * ???? 21.7 * 
* pく0.05vs No ial 
Biv11 = body mass index， TivlIG 二 TokyoIv1etropolitan Institute of Gerontology， PF = physical function 
+: Higher values signify better performance or status‘一:Lower values signify beUer performance 






子として，階段昇りの困難性 (Ol~: 2.75， 95%CI 
1. 75-4.32) ，タンデムウオーク (OR:1.05， 95%CI 
1. 01-1. 09)の2項目が複数回転倒に強く影響を及
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Table 5. Prevalence 01' mean土 SDfor varialコlesfor no fal 01' 1 time (F孟1)versus recurrent falls (2;;五F)
Potential fall-related factors 
No fal or 1 time 
(F豆1)(n=118) 
Men 
Prevalence (%) or mean土SD
Recurrent fals 







Living alone， yes 
Psychological factors 
F ear of falling， yes 
Self二ratedhealth， poor 
Selιrated mobility limitations 
Climbing 10 steps， difficult 
Walking one-quarter mile， difficult 
Rising合omchair， difficult 
Medical history in 1 year 






Low back pain， yes 
Knee pain， yes 
Performance tests 
+ Grip s汀ength，kg 
+ One-leg balance with eyes open， s 
+ Tandem stance， s 
+ Sit and reach， cm 
十 Functionalreach， cm 
-5・repetitionsit-to-stand， s 
-Alternate step， s 
-Up & go， s 
-ふmhabitual walk， s 
-Tandem walk， s 

























































24.1 土 7.7 * 
9.7土 4.6 本
6.8土 2.8 * 
10.8土 4.9 * 
6.0土 3.2 * 
18.4土 12.4* 
1.]土1.3
96.8土 4.9 * 
72.3土 22.4* 
Women 
prevalence (%) or me加土SD
No fal or 1 time Recurrent fals 























































9.9土 3.8 * 
5.8土1.7 * 





65.8土 20.8 * 
土25115J155ヱ~_~?E:E~!.:.~~..:・一一一一一一一 11三::l: 2.・2一一一…一一一 9之J-Li--f一一一一一 11.7ーとよ主一一一一一一一-盟主土-LE--1..
Multiple griatric syndromes 
(functional decline + fals)， present 
*pく0.05vs No fal 01' 1 time 
BMI = body mass index， TMIG二 TokyoMetropolitan Institute of Gerontology， PF = physical function 
十:Higher values signify better peγformance or status，一:Lower values signify better performance 
functional decline: TMIG index孟10
2.5 45.0 * 
ぼす可変的因子として階段昇りの困難性(OR:4.86， 
95%C1: 2.54-9.30)， タンデムウオーク (OR:1. 07， 
95%CI: 1.03-1.12)，長)主体前屈 (OR:0.97， 95%CI: 
0.94-1. 00)の3項目が)1真に採択された.
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Table 6. Oclcls ratio ancl 95%CI for each fall-relatecl factor， obtainecl by l1ultiple 
10只lstlCregγession with foγwarcl selection methocl for a川， f als (1孟F)ancl 
recurrent falls (2三五ド) (n = 483) 
Fall-related factors 
Any fals (l豆F)
Odds ratio* 95% CI P 
Climbing 10 steps， difficult 2.21 1.33-3.66 0.002 
Tandem stance， s 0.97 0.94-0.99 0.016 
Tandem walk， s 1.05 1.0ト1.10 0.017 
Knee pain， yes 1.75 1.08-2.83 0.023 
Diabetes， yes 2.15 1.07-4.34 0.032 
Fall-related factors 
Recurrent fals (2豆F)
Odds ratio* 95%CI P 
Climbing 10 steps， difficult 7.23 3.29-15.87 < 0.001 
Tandem walk， s 1.10 1.04-1.15 < 0.001 
Diabetes， yes 3.14 1.37-7.19 0.007 
SF-36PF， score 1.02 1.00-1.04 0.046 
95% CI = 95% conficlence inlerval 
lコi士二 physicalfunction 
* .Adjustecl for each selectecl indepenclent varialコles
Inclependent variables (.Any falls) = age， sex‘self-ratecl health， clil1lbinど 10sleps， 
walki時 one-qua川eγ 1 i le， ri si同 frol1l chair， l1leclication U日 (4 三五 cl rugs)‘ ぉtroke、
hy'pertension. cliabetes， low back pain， knee pain，日npstren♂th， one-lど只 balancewith 
eyes open‘lanclel1l stance. sit ancl reach. functional reach、5-repetition si t-tcγ沿いlncl.
allernate step守 up& go. 5-11 habitual walk， tanclel1l walk， number of error of tanclem 
walk、barthelindex司 SF-36PF.TlvlIG index 
1η1cleε p冗e吋 e 川 va訂ri汀山叶-iables(lミec口ωUlγ-附
Bfvll， clil1lbコing10 steps， walking one-quarter l1lile， rising frol1 chair， l1eclication use 
(4三五 drugs)、引 roke，cliabetes， grip strength， one-leg balance with eyes ope凡 tanclel1 
slance、siLancl reach、functionalreach， 5-repetition sit-to-ぉtancl，al ternate step， up & 


























レベルが低く 2)， !lïl~ 仔IJ と体力との関連が示唆されて
いる.本研究の2豆F群では，男性で、45.0%，女性で
32.6(Yclが老年症候群の複数徴候保持者に該当してい
た (Table5). 2豆F群の該当率は i三五F群の該当率
(男性35.3%，女性21.7%) よりも高値を示したこと
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Table 7. Odds ratio and 95%CI for each modifiable factor， obtainecl by J1ultiple 




Odds ratioキ 95%Cl P 
Climbing 10 steps， difficult 2.75 1.75-4.32 < 0.001 
Tandem walk， s 1.05 1.01-1.09 0.022 
Recurrent fals (2豆F)
Modifiable factors 
Odds ratio* 95% Cl P 
Climbing 10 steps， difficult 4.86 2.54-9.30 < 0.001 
Tandem walk， s 1.07 l.03-1.12 0.003 
Sit and reach， cm 0.97 0.94-1.00 0.050 
95% CI = 95% conficlence interval 
* Adjusted for each selectecl independent variables 
Inclepende川 variables(A町 falls)= age， sex， self-γatecl health， climbi時 10steps， 
walking one-quarteγη1ile， rising from chair， grip strength， one-leg balance with eyes 
open， tandem stance， sitand reach， functional reach， 5-repetition sit-to-stand， alternate 
step， up & go， 5-11 habitual walk， tanclem wallく， barthel index， SF-36PF， TMIG index 
Independent variables (Reωn・e川 falls)= age， sex， self-ratecl health， feaγof fali時，
sMI， climbing 10 steps， walking one-quarter mile， rising from chair， grip strength， 
one-leg balance with eyes open， tandem stance， sit and reach， functional reach， 
5-rejコetitionsit-to-stand， alternate step， up & go， 5-J1 habitual walk， tandem walk， 





































有効であると示されている.また， Frailty ancl In-
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